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AIR BAG FOLD AND METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a vehicle air bag module, 
and more particularly to an air bag module having an 
improved fold con?guration. 

2. Description of the Related Art 
It is Well knoWn in motor vehicles to employ in?atable air 

bags to restrain an occupant during an impact. Air bags are 
commonly mounted in an air bag module subassembly With 
an in?ator for generating gas to in?ate the air bag upon 
sensing predetermined vehicle conditions. The air bag mod 
ule may be mounted in the instrument panel, seat, door, or 
other locations Within the vehicles. It is also knoWn to 
provide a side impact air bag for protecting the head and/or 
torso of the occupant. TWo such air bag modules are dis 
closed in US. Pat. Nos. 5,730,463 and 5,667,243 and are 
hereby incorporated herein by reference. 

SUMMARY OF THE INVENTION 

The present invention provides an alternate air bag fold 
and a method of folding an air bag for use With air bags in 
modules for side impact. The air bag has a neck portion for 
containing an in?ator and receiving the in?ator gas therein. 
A main body portion extends from the neck portion to an 
outermost edge. The main body portion is folded about a 
main fold line intermediate the top and bottom edges to 
substantially fold the main body portion in half. The main 
body portion is then folded about a plurality of accordion 
folds Working from the outer edge to the neck portion to 
form a compact stack. The stack may be further folded about 
a pleat fold line to position the folded stack adjacent the neck 
portion. The air bag fold inhibits the air bag from unfolding 
about the main fold line until the air bag is fully extended 
thereby possibly helping to reduce injury for certain module 
and vehicle con?gurations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a vehicle interior partially 
broken and shoWing an air bag module located in a seat. 

FIG. 2 is a sectional vieW through the vehicle seat 
shoWing a top vieW of the module With the module partially 
broken aWay and shoWing the air bag in a folded undeployed 
condition. 

FIGS. 3—6 are perspective vieWs illustrating the steps of 
folding the air bag. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention is directed to a particular air bag 
fold for use in side air bag con?guration as generally 
illustrated in FIG. 1. FIG. 1 depicts a vehicle 1 having a side 
door 2 and seat 3 mounted on a ?oor 4 Within the vehicle 1 
interior adjacent the side door 2. The seat 3 has a bottom 5 
for supporting an occupant and a seat back 6. The seat 
bottom 5 and seat back 6 further include a rigid frame 7 
covered by a cushion 8 and fabric 9 material to de?ne the 
outer contour of the seat 3. An air bag module 10 is installed 
in a side of the seat back 6 adjacent the side door 2 for 
deploying an air bag 11 to help protect an occupant during 
a side impact event. The air bag 11 is depicted in dashed 
lines representing the air bag 11 in a deployed condition. 

FIG. 2 illustrates the air bag module 10 mounted Within 
the seat 3. The air bag module 10 includes an in?ator 12, an 
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2 
air bag 11, a housing 13, and a mounting bracket 16 
extending from the housing 13 for mounting the air bag 
module 10 to any suitable vehicle structure, such as the seat 
frame 7. The air bag module 10 is positioned to alloW the air 
bag 11 to in?ate through a side Wall 17 of the housing 13 to 
expand Within the vehicle interior adjacent the side door 2. 
While the speci?c arrangement of the air bag module 10 
depicted in FIG. 2, is the preferred embodiment for the 
present air bag fold, the present air bag fold is in no Way 
limited to the particular con?guration of the air bag module 
10, and housing 13 shoWn. It is understood that the present 
air bag fold may be employed in air bag modules and 
housings knoWn Within the art. 

FIGS. 3—6 depict the air bag fold according to the present 
invention. Referring to FIG. 3, the air bag generally shoWn 
as 11 is preferably made of a fabric material suitable for air 
bag construction as may be knoWn in the art. The air bag 11 
is shaped and folded to possibly reduce forces on a vehicle 
occupant during in?ation, for certain module or vehicle 
con?gurations. Speci?cally, the air bag 11 is folded to inhibit 
a main fold B from unfolding until the entire air bag 11 is 
fully extended outWard from the housing 13. The air bag 11 
includes a main body portion 19, and a neck portion 20. The 
neck portion 20 preferably extends along a longitudinal axis 
A—A and has a side opening siZed to receive an in?ator 12 
therein. It Will be appreciated that in the assembled position, 
the neck portion 20 is Wrapped around the in?ator 12 such 
that the in?ator gas is discharged directly into the air bag 11. 
The in?ator 12 may be inserted into the opening in the neck 
portion 20 of the air bag 11 either before or after installation 
of the air bag 11 into the housing 13. The neck portion 20 of 
the air bag 11 has an upper neck edge 22 and a loWer neck 
edge 23 corresponding With the upper in?ator end and loWer 
in?ator end respectively. The longitudinal axis A—A of the 
in?ator 12 is also the longitudinal axis of the neck portion 
20. The air bag 11 further includes an in?atable main body 
portion 19 Which is stored in the housing 13 in a folded 
condition Which in?ates upon discharge of the in?ator gas. 
FIG. 2 depicts the air bag 11 in its folded condition Within 
the housing 13. 
The in?atable main body portion 19 of the air bag 11 is 

asymmetrical about axis A—A extending from the neck 
portion 20. As best shoWn in FIG. 3, preferably a greater 
portion of the main body portion 19 is located beloW the axis 
A—A than is located above the axis A—A. The loWer 
portion extending loWer than the loWermost portion of the 
neck portion 20 has a volume signi?cantly greater than the 
upper portion of the main body portion 19. The loWer 
portion has an increasing vertical dimension in a direction 
aWay from the neck portion 20 and in?ator 12. 
The air bag 11 includes peripheral edges. Relative to the 

longitudinal axis A—A of the in?ator 12 and neck portion 
20, the air bag 11 includes an outer edge 24 opposite the 
neck portion 20, a doWnWardly angled upper edge 25, a 
generally vertically extending forWard edge 26 adjacent the 
neck portion 20 and a doWnWardly angled loWer edge 27. 
The doWnWardly angled upper edge 25 and loWer edge 27 
are preferably parallel to each other and preferably de?ne a 
doWnWard air bag extending at an acute angle X at Which the 
main body portion 19 of the air bag 11 extends doWnWardly 
relative the longitudinal axis A of the in?ator 12, neck 
portion 20, and housing 13. 

The air bag 11 is speci?cally folded to inhibit the air bag 
11 from unfolding before the air bag 11 is fully extended 
from the housing 13. FIGS. 3—6 depict the air bag 11 in 
different folding stages. FIG. 3 depicts the air bag 11 in an 
unfolded condition. Dashed line B represents a main fold 
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line B disposed intermediate the upper edge 25 and loWer 
edge 27 of the main body portion 19 and substantially 
parallel thereto. The main body portion 19 is ?rst folded 
substantially in half about the main fold line B. FIG. 4 
depicts the main body portion 19 folded about the main fold 
line B. The main body portion 19 is then folded about a 
plurality of accordion folds 28 to form a compact stack 29. 
The main body portion 19 is folded about a plurality of 
accordion fold lines Working from the outer edge 24 of the 
main body portion 19 toWards the neck portion 20. In the 
preferred embodiment the main body portion 19 is folded to 
comprise at least ?ve accordion folds 28. The main body 
portion 19 is then folded about pleat fold lines C to align the 
folded stack 29 With the neck portion 20. In so doing, the 
main fold line B is oriented to be substantially orthogonal to 
the longitudinal axis A—A of the neck portion 20. The pleat 
fold lines C are shoWn in FIG. 4. Preferably tWo pleat folds 
31 are necessary to tuck the pleat folds 31 underneath the 
folded stack 29 rather than underneath the neck portion 20. 

Prior to folding the air bag 11, the in?ator 12 may be 
inserted into the neck portion 20 and neck portion 20 
Wrapped around the in?ator 12 in such a Way so as to direct 
gas discharged from the in?ator 12 into the air bag 11 and 
main body portion 19 thereof as is knoWn in the art. The 
folded air bag 11, air bag stack 29 and in?ator are then 
assembled Within the housing 13 as shoWn in FIG. 2. The air 
bag fold of the present invention is preferably employed in 
the housing con?guration shoWn in FIG. 2. 

The present air bag fold is intended to inhibit the main 
body portion 19 from unfolding about the main fold line B 
until the air bag 11 has fully extended from the housing 13 
and the main body portion 19 has unfolded all of the 
accordion 28 and pleat folds 31. 

When the vehicle 1 senses predetermined conditions, the 
in?ator Will discharge gas and in?ate the air bag 11. As seen 
in FIG. 2, the in?ating air bag begins to ?ll and expand and 
Will eventually break open side Wall 17 of the air bag module 
10 and extend into the vehicle interior adjacent the side door 
2. The air bag 11 Will ?rst unfold about the pleat folds 31 and 
accordion folds 28. Because the main body portion 19 is 
folded substantially in half about the main fold line B, the 
upper edge 25 and loWer edge 27 are inhibited from expand 
ing until all of the accordion folds have unfolded and the air 
bag has fully extended from the housing 13. This air bag fold 
thus hinders the air bag from fully unfolding about the main 
fold line until the air bag has fully extended. The present 
design preferably results in a reduction in forces that may be 
exerted on an occupant during deployment of the air bag. 

Although the present invention has been fully described in 
connection With the preferred embodiment thereof With 
reference to the accompanying draWings, it is to be noted 
that various changes and modi?cations Will become appar 
ent to those skilled in the art. Such changes and modi?ca 
tions are to be understood as being included Within the scope 
of the present invention as de?ned by the appended claims. 
For example, the present air bag fold may be employed in 
numerous air bag modules placed in various locations in the 
vehicle to protect an occupant. Although the air bag module 
10 of the present invention is shoWn located in the seat 3 on 
a passenger’s side of the vehicle 1, it Will be appreciated that 
the shape and fold of the air bag can be mirrored for use in 
a seat on a driver’s side of the vehicle 1 and can also be used 

10 

15 

25 

45 

55 

65 

4 
on rear seats of the vehicle 1. It Will further be appreciated 
that the module 10, and air bag 11 fold of the present 
invention can also be used at other locations Where it is 
desirable to direct the air bag to protect an occupant. These 
and other modi?cations are contemplated by the present 
design and reference to the speci?c descriptions contained 
herein are not intended to be limiting, but intended to cover 

the invention broadly Within the scope and spirit of the 
appended claims. 
What is claimed is: 
1. An air bag comprising: 
a neck portion having an opening adapted to receive an 

in?ator therein for discharging gas and in?ating said air 
bag, said neck portion extending substantially along a 
longitudinal axis; 

a main body portion extending from said neck portion, 
said main body portion having a top and bottom edge 
folded about a main fold line, said main fold line 
disposed substantially intermediate said top and bottom 
edges and extending from said neck portion to an outer 
edge of said main body portion opposite said neck 
portion, said main fold line extending at an acute angle 
relative to said longitudinal axis and substantially par 
allel to said top and bottom edges; 

a triangular-shaped intermediate portion betWeen said 
neck portion and said main body portion, said inter 
mediate portion disposing said main fold line at said 
acute angle With respect to said longitudinal axis of said 
neck portion; 

Wherein said main body portion further comprises a 
plurality of accordion folds along said main fold line 
forming a stack to compact said folded main body 
portion to a position adjacent said neck portion. 

2. The air bag according to claim 1, Wherein said main 
body portion includes an additional pleat fold adjacent said 
neck portion to align said stack adjacent said neck portion 
and orient said fold line substantially orthogonal to said 
longitudinal axis. 

3. The air bag according to claim 2, Wherein said plurality 
of accordion folds includes at least ?ve accordion folds. 

4. An air bag comprising 
a neck portion extending in a longitudinal axis and having 

an opening adapted to receive and retain an in?ator 
therein for discharging gas and in?ating said air bag; 

a main body portion having top and bottom edges extend 
ing from said neck portion to an outer edge portion 
opposite said neck portion, Wherein said main body 
portion being ?rst folded about a main fold line inter 
mediate and substantially parallel to said top and bot 
tom edges thereby folding said main body portion in 
half, said main body portion further being folded along 
a plurality of accordion fold lines thereby forming a 
stack to compact said folded main body portion, said 
plurality of accordion fold lines being substantially 
orthogonal to said main fold line along substantially an 
entirety of said main fold line. 

5. The air bag according to claim 4, Wherein said main 
fold line extends at an acute angle relative to said longitu 
dinal axis and said main body portion further comprises a 
pleat fold adjacent said neck portion to align said stack With 
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said neck portion and to orient said rnain fold line substan 
tially orthogonal to said longitudinal aXis. 

6. Arnethod of folding an air bag for storage in a housing, 
said air bag having a neck portion adapted to receive an 
in?ator to in?ate said air bag and main body portion eXtend 
ing from said neck portion, said method comprising the steps 
of: 

inserting said in?ator Within said neck portion; 

providing a ?rst fold of said main body portion about a 
main fold line extending from said neck portion and 
substantially parallel to and substantially intermediate 
between a top and bottom edge portion of said main 
body portion; 

providing a plurality of second folds of said main body 
portion substantially along an entirety of said rnain fold 
line to form a plurality of accordion folds about accor 
dion fold lines substantially perpendicular to said rnain 
fold line and forming said main body portion into a 
compact stack adjacent proXirnate said neck portion; 
and 

storing said folded air bag Within said housing. 
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7. The method of folding an air bag according to claim 6, 

Wherein said step of providing said ?rst fold of said main 
body includes folding said rnain fold line such that said rnain 
fold line extends at an acute angle relative to an aXis of said 
neck portion. 

8. The method of folding an air bag according to claim 6, 
Wherein after providing said second fold, said method fur 
ther comprises a step of providing a pleat fold of said main 
body portion about a pleat fold line substantially perpen 
dicular to said accordion fold lines and aligning said corn 
pact stack adjacent said neck portion. 

9. The air bag according to claim 1, Wherein the acute 
angle is greater than Zero degrees. 

10. The air bag according to claim 4, further comprising 
a triangular-shaped interrnediate portion betWeen said neck 
portion and said main body portion, said interrnediate por 
tion disposing said rnain fold line at an acute angle With 
respect to said longitudinal aXis of said neck portion. 

11. The air bag according to claim 4, Wherein the acute 
angle is greater than Zero degrees. 

* * * * * 


